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= (54) Title: PROCESSES FOR THE PURIFICATION OF BIS(2-HYDROXYETHYL) TEREPHTHALATE 
^ (54) & 8(0 £ ft: eX(2-t Ka + i/I^JU)^U7^ U- r-<D*Sii!*^ 

(57) Abstract: The invention aims at providing a process for recovering high-purity bis(2-hydroxylethyl) terephthalate (BHET) 

efficiently from an ethylene glycol (EG) solution containing crude BHET, particularly a depolymerization solution obtained by 
depolymerizing a polyester comprising polyethylene terephthalate (PET) as the main component with EG, while suppressing the 
formation of impurities such as diethylene glycol (DEG), DEG esters and oligomers. The invention relates to a process for the purifi- 
cation of BHET which comprises crystallizing the depolymerization solution under specified temperature conditions and subjecting 
_ the obtained mixture to solid-liquid separation, and to a process for the purification of BHET which comprises the evaporation step 
^ of evaporating low-boiling components from the depolymerization solution under specified conditions to thereby obtain a melt and 
^ the molecular distillation step of distilling the obtained melt under specified conditions and recovering a specific fraction. 

2 (57) W&:**M1«>B»I*, HBHET(t£X(2-t Kn**>X*JU)f- U79 \s- r-)$#*rf £EG(X^ >) □ -){,) 

<~ l#ICPET(7KUX^U>xU7^U-h)^i^»tr*/1< , JXX7 : JU^EGfffl^r»«Lfc»j8^Blc5t^ 
DEG(i?x^u>-yiJa-;U). DEGiLX7-ll>t5&lf*<)dv—m<D*l$tfL#<Dm£. : £&1iWz-. $S^fi<iSi$ 

^ stDBHET^^-s^a^titt-f §ctirfe€, 0 mftm*.f&mm£ftj£<D&&%ftx-. fi#ru w&ftm 
O ^*;ii^6ft*BHETa>»«»»-c**. *tz. *nmi*. ®#m&f&%m^h®iz<D&ftX'&m&mtt$:mm 

^ X.®VftM?&Z ^:A^e>^^^BHET<7)ffiS!*;^T•fe4„ 
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m m » 

$ & IC#U< i& **&#J t l/T© 2 - k F D^I^JK 2 - ( 2 - fc K P^~>X 
h X^;W tV72 V- h*S&&* V tt-&$tmtt (2-t F 

ffiif& 7^A, #»«:^»£«Mi^ifT?JK<^Vienws. 
PETit SIS, v^^;^k^^l/"h^$ixI/7^;^tX^W>^UP 
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ix>^u 3-;v&fflViT»m^rt, #e»n^^?^^ • 

5fc£&£ bfc (#f£« l~16#i)» 

(#g£»l) #M2 0 0 0-5 3 8 0 2#£$I 
(#gftti6K2) #892 0 0 0-1 6 9 6 2 3^^ 
(#H^F«3) 4#»2 0 0 0-2 3 9 2 3 3^# 
(#f££if*4) #182 0 0 1 - 1 8 2 2 4#&fR 
(#f££iSK5) ^20 0 1-48 8 34^8 
(#fF»6) #f|20 0 1-4 8 8 3 5^i 
mmM7) #H20 0 1-4 8 8 3 6§^i 
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(®m&&S) #M2 0 0 1-4 88 3 7#&ffi 
(#fK«9) ^2001-32296 m&m. 
mf&Ml 0) ®m2 0 0 1 - 3 3 5 5 3 9WjZM 

mv&ctiii i) #12 o o 2- 1 2 1 1 7 swam 
5 mmo&i 2) mm&mmo 1/1 o 8 1 2^nyyvvY 
mwxm 3) BB^nmo l/i 9 7 7 snnyyVvY 

Ufimcttl 4) HB&lfflO 1/2 9 1 1 0-^A 6 >7l/^ b 
OftfEtiU 5) BREftR£0 1/5 6 9 7 ^nVVVv h 
(ttffcXlttl 6) BB^PB^0 2/1 0 1 1 7#A>7U->h 
10 S&fc, £©;fr&fc43tt*»l^*©3&fc*fa-^ &»©£ 

£fc5fl±©W3fc&ii&fc*S:^ BHETW©«^ #(;yxfl/>^'J 

©J^©*&£ttrtffl*S££§*fc*tbfc. 
15 DEG«^«l6tt(t#l«»tt^5*^U^^^Offl»«ll (PET^b 

&Si&@> ^^.«jK-r^>MWlCEG©lK7K^^ck«9^C^o DEG 
20 tBHET ©XXx;i^«IKlS^ £D£C52-fcFP3f yXf> [ 2 - ( 2 - 1 

fcjftS**) feBHET0ffiWST£t>fc&?". UfrU DEG^f^OW 
EG*fcttBHETfcj£V^i:«b*0»ftBHET«t'*65MilS^*'rSC:t*«tt 

25 *^#5»BHET©^*»^H^S«»fbfclS*, »»4«»*©fi 
ioT«^tti^4 3 ©D E Glfc$H«flBtt##^©**£<l\£ < 1* S £ 

DEGfl^«ffitt##J^©^BHETS^ffl«lfiK:^W-*t, « 
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b^ot, #5BW©B»«» 8.B H E T^^fT'S E GM> ftfcPET* 
±^tt§#'JXXf;i/&EG&ffl^T^lT#fc, BHETS±fc« 

15 #\ tCDEG, DEGXX^;^^^UrfT-<Z)IlJ^£@^X., j&0> H 

n^m^mm^ < #m VT&mm® bhet *mz>mm-jjfezm&T& z. 
^mvmo s mit, pet t-r & ^ u ix eg^ v^t^ 

20 ^T^LT#fcBHET§ifel.jlitLT^ EG^±fc«tt§it 

V^BHET %£ktirftm-t £^i££Mrr3 £ £ fc&3„ 
#^0$ 6 KffiO @ Wtt, PET £T3# U iZr^S E G l> 
25 T^fUT#fc5WSf4riaSF», t-fcfr^BHETSifcS&Jftl/r^ EG 
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5 

.*mm<D£z\zm<Dmm, hb h e t e g§^, #cpet$± 

HET^±fc?.iIttT^EG^I»fflit««0 B Ma 

io nfezmfc-? z>ztiz&% 0 



mm*. 

(2) f/rffiUfcEX (2-fcKD^vX5";i/) xl/7^1/-h^«^i:-r^ 
20 £B#j£ 15-30 °C(D^H©^^||^b^e»H*^lt, tfx (2-kFn 

( 1 ) (a) £¥AU 1 3 0 ~ 1 7 0 T\ f£f} 3 0 0 

~ 1 , 0 0 0 P aO^#T, im^^mm^, x^l/>^U n-^iijlf 
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(b) m^-mmm^m-mmmmizmxu umi s o~i 7 or, je#5 0 
(2m%-mmm*mmm&ttm%mm\zmAummi 8 0-2 2 or, 

(im&tfc%mmmmu±<DWL&frt> 15-3 or©$&B©2&g£T^u 

do, z\ ©«SBB® fifties < £ 1 ^mbst $ sifm 

20 5~3 o^cDimvmmizmmhteifibm&tMh, trx (2-tFa 

(3) (a) ^-^©iH^^-^gg^AU ^13 0-1 7 or, 
£E*3 0 0-1, OOOPacD^frT, X^l/>^Uri 

~;i^iII§^x=Pi/>^u 3-;^©i§rit^£*^3~i oa*%oDB-iH^ 

(b) msg-mffim*%-M%mmizmAu umi 3 o~i 7 or, 0 
~2 5 0 Pa©^fre, x^i/^un-^ijtiii^x 
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t:7; (2-bHP+^x5 : -;i/) xl/7^1/-h©MM 

10 

25 (EG«)^fe«xk7^;Pm«hEG©X7>^;W^^fcJ;Df#e>nfeEG^ 
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8 

^MiMttTDEGXXf^ (**^), *UxfT- (j§ 
. mm), DEG ^©^35:<tfe-^©^^tyJltd«T^S- $ 

;ins«©5^ if©fi/7^;i/i^ux7fji/ (#tPET) £»j 

©BfcrifcK»l, 4-^D^it>^^y-;i/ <JKT\ l, 4-CHDM£IH§ 
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mzmwzcttfmz, cms©*, pet (*^U7-) &£^<d& 

tmW&fflW. 0 1/1 0 8 1 2^/1>7lx^htl3^$tlTU§7jfei:^ff : ^« 
3feTBHETfe«fc^/*fctt^©Hi^*l ($?£b<&, filial. 1~1 
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f-)Vl 0 OgMgfUC^L-TO. 1-0. 5fi*^ ^mO. 15-0. 4S 

^(Dmsmtommz, f^7^«^'jxxfjntt^^ bhet^ 

£l)\/£fd£^03t&'$j£O. 1-4. 5S*^ $e>IC«0. 1-2. OS* 

w>s mzo. osa^v^di^^uv^ ^mmnftoyMMtes 1 

8 0-2 9 0°C, $£>k:«l 9 0-2 7 0°C> $HC2 0 0-2 6 O^-e^^^t 
10 ^ftbVio 0. 1-5. 0f*m £6{Cte0. 3-1. 5P#^T 

"fMMM&lZ £ i T# £> na^fltfim&tl <h E G £ <£>#?m£Rl& (*^f*^^ 
J&) 1 7 0-2 6 5^ £6(C«1 9 0-2 2 Q°C-C$>Z>Z\tt)W^L^o 
15 ^©^flttSPS^tEGt©*^ fi^illi^SO, EG£0. 5 

-8. omm^s $e»c«2. 0-7. otwv^«tb^. «i 

£-#)(Dl^E G^LT^-T^t, £$1^ BHE TOft^E G^©»^ 

20 M^%©*^EGf^LT#-r€^t> BHETO^Ozf-r-^mmhTBH 
ETC W«TT§= BHEWE G^tM§^g£@;lT#£T& 
BHE T /Wft-f 3 7t^«-T :t >®S^T1*& < T^^o^fi'&RjSNF^f^ 0 . 
5-5. OBm $<bM0. 5-2. ORPMS^WSb^o Z\(DMM 
& \Z -o T# £ n&^£f&MiteB H E T if £ E G 

25 ilT£}«<hfr£#lJ&£tu 4>&^§<J£ (0J;U£ £$5f^D2 0fi*%£JTF, 
£££«1 0M%&T) Tra^^2-20, $<d£&2-1 0(D^-'J^- 

*fc> ^IBSa^ItbXEG§«»6ffl^§^fC«, 0S-&SS&1 7 
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0-2 3 0^ S&fcttl 9 0~2 2 OW&ZCtfiW&V^. MA&mo)^ 
Uy^jm^J^T-^tEGOmmt. SSIfcTl : 9~3 : 7T?&Z£t 

% bhe t©s*«e Gs\o)Mmmm&& d ^£ < & d , ash *>*&sk:#s 

T#f^£^ B H E T 'J ^7-^ JobTB H E T©JR$Wt§. * 
tL BHET3^EG©j^»#*Sfi>LT#a£-rSt» BHET^tBtSfc© 

t cfc a c-r s ®jw si/K & n © cfc 5 vxftu 
i^tm^^Lit>^EGmm^(D7mm^tji<r^zt^^^(Di:\ witt 

15 fe§EGMt(:t$ni>7j<M^0. 5li%^Tt^^J:51liIt§C(l: 

*^5»fi^R*K:«to#ena^^j5aasHfttt, as, BHET^ifc^ 

20 jnnuixfiv (#5cpet) ic^^nx^fco, mm&momKmz&v) 
^LfzQt&D e Gxxfjvm, $ t>\zm®mn&ftt bTB H ET©t 

£#£ftTV>fcDE G^^m^NP©giJSJSfc<fc Dfg£bfcD E Gj&ft\Z&%> 
25 11D E G^£#tf ZttfTZZo Sfcfc, g?f©fV7^;i«^UxX7^ 
(#CPET) fc#*/t>J T&^g^oTV^S^fctetfxnU 7gfl/fcfr£^ 
T&D, SfcjM^fcffl^fcftWK 7)WiV&Mfc&to)s #Ux^tJV 
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*&m<DM i *j5fefc*w-saBHET*^rrsEG»tttt, 

5 ^atffffilil^OjfflftOH^ b < « 5 - 4 0 S*%, $ £> fc 

0£b<&l 0-3 011%, #{I^KS1 7-2 3SS%T&3^T& 

IK 

0*u<«7 o~9 ox;<Dumri£&mm&mm-&vtb%zt\z&r) 

15 Z(D^*>&WmiZTEGffiWi<Dm% t fcmm*0. 2-0. 6/iS/cm, 
$e.(C«0. 2-0. 5/iS/cmtt5©/iWiUi. lEGIIO 
pH£2. 5-7. 0, $e>fCtt3. 0-5. OWO^JLK £©£^, 

&mm&o. 2 Ats/cmj:o/h$<-rste:tt, ^>3£ML3©0#p B i£:S<T 

?K £©££/$m^£f|*$i^ SfcpH^2. 5ckD/h£<fc5, 
20 *r^t) , 6Kttfl!fcffitJ<c:tfcfeD»*b<feK 0. 6#S/cm<fc0 

<fcV>. «^^2»^»>y;WC7*y^^^D-|fcttil|*W8 7 3C 

25 iWBEG»jft©jK'f^>ftia«tt, mxut}?m\zimLit^*>3mfo(Dm 
wzmEGmm*m^^Tm%%mm^%ztr'frfcD z\t&i?%z> 0 mE 
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B H E T (D^H/^E <D#TtB b&V^S£lt& b&/^£fT&5®#W;i;b 

5 V>. 

io >(Dm€>izbtisTi£mm\z^(DfimmT*fov, £tc%?-*y3:mmwm(DEG 
®m\mi<<wt'\wi\zm7LT&K>, z.<Dzt&EGmm*(DMBLjfc cbhet 

<hDEG©XXx;^^S^BHET©j]n7K^^) \Z-Ot^^tz^\Z, p 

S£?T&5<2#W£bV> 0 
15 *^BJ(c*5ViT«> EG^«*^>3cmf*»M^ra3-3 0^, £?£b 

20 XX^l/^SfSCcfc OBHET0D E GX7,^;^©^«^Wfi^±t/^ 
D> £?3;b<&K 

•?-bT, #^:t>^££©&m EGg»i3#^±10M^ #£b 
< \t 3 #£U 5 #&|*U $ & fc» * b < « 3 ?>UU 3 #^ft£7X^>£^#:<h 

25 £Wt3C:£#T#3. 
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5 ooh, mimvTztiz. nit, ^^^sawwstLTW:, mii^-w:* 

> (H^fl^ (ft) ft) ©SKI B, SKI 0 4, SKI 1 0, SKI 1 2, S 
Kl 1 6^££«7>A-^ h (D-A7>hVV-X (W) M) © I R 1 2 0 
B\ IR12 0BN, IR1 24, 2 0 0 CT^tlTf IR^nTV^fe©^ 

7-t>»itLTH 7=*>£»M«£l,T, #ij7L«-NR 2 , - 
NH (C 2 H 4 NH) n H> -N + R 3 (OH) (R : 7;i/^;i/S) £JSo%>©# 
£n£©7:=^>£^fli<hbTte, ^RfcJ^-W^ (3*ffc# 
15 («0 SI) ©WA10, WA2 0, WA2 1 J, WA 3 0^£fctt7>A— 

h (a-A7>HA-X (ft) 8D © I RA4 0 0 J, IRA6 7, IRA 9 6 
SB, XE5 8 3^<tbTT|jM$nW§ ! b©^ffiV^^<h^T^§o ilft£>© 

miss © 5 % , Btssasttr-* >3dmm\'miM * y^mummmimim^ 

ffiiB 1-3^75 >!!©7^>3ia(Mtl&tt»t»tt&V>l/fttt«F £b< tttttt) 
T»T<:t>3m#©-N + R 3 (OH) f§ig£tt7~*-> 
25 ^»Mt3»4*^>^mt©rb^tT§^<h^*b^ 0 HJ&Stt 
T^^>^^IIi5»l4A^^>^1tJII©^iiJ^ OMJfc) til : 3~5 : 
1, £?$L<ttl : 2~3 : im o 
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6 0^, #*L<tt3~4 0#Tflftk$ii:*. ZZIZ. EG$mtT-*>im 

5 iEGM©ti^g, ssfcttpHssutu znz&mmi&Ltcffi 

10 (Htflfl) 

#3BI§I§©£ 1 £ffifc:tettSfiB HE TS^TTS E G&ttfck »^g^± 
OfiflE (#£b<«5 0~1 0 Or, $e>(df?£b<&7 0~9 Ot:) ibT^ 
KS^£fc8#bTJ&>5, 15~30t:, HftU<«15~2 7lC©»lg 
£Tft£PU £©*effl©Mgfc/>fc<£t>ilim »*b<ttl-l 2WpW, $ 

15 e> i<tt2~io mm, mzftsv < « 3 ~ 8 B#r^n^ lt, *fw« w 

^SW4 0-2 0 0Mm(a^»ElfMSALD-2 0 0V ER^ffi^T, 
EGT1 Ofl3ftRbT3W3fe) fc&5<fc5fcBHET£#fffi$it£. 

ml. *<Dmgtmfe<mvsi* nm?z>z.£fflf&L\,K fmvumizifcmisft 
20 ^> 1 5-3o , c©<isH©ftKT*n^ #flife!wttu^ 0 m 

«kD«V^ BHET©^^WLT^MS©iR*^T*t)fce»U 
25 b<&V>. 

Ttt, m.fcf0. 1-0. 5°C/£\ £?£L<W:0. 1-0. 3U/#©#£|]j§ 
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*f tB*&***fS E G88£fc, IS^»#jlEEU:©&B H E T E 
5 *56W©Hl^*fc*ViT«, ^^S^SStt&ffiSBEG^SJ^U 

tfzn, mmomMftmmtnm, aw^n**-*©*^*.***, me 

G^*ttDEGX^x;K»^JC«fcD^AU7»M^ S^bTV^fefefc, 
10 a«ffflft*TJfSi:BHET0a*ffc:#l8tlyT, DEGXXfJK #7sA*Uy£"J 
Jfc£©ii*f t> Jt^, a— 7 4 1 © B H E T ©*fi£)WgTr £ <t IM#$B£T*. 
ll*Tfl££±tfS£, BHETCS^Sf, BHET©iMg#ig 

is *^B|o^ l ^t^tt§ B Mli:i^T, #fWUfcBHET©iB**Jtt* 
& < atiaT£5:*:#£ fcT5 £ i^T#, ^S&DEGX7f;K>^/tiJ7 

D E GXXfJK MODE G-^tfXA U 7M)$ftU3it LTJKfc©3ff38U 
jHSl^r-7 4>©D E GXXx^i^/t'J 73M#©««£'Ftf S £ <fc^T 
20 $fciltWB3fcJ:?K ttl&j^*©^*6#«£, HrfcBUiBHET© 

H£d> e> #«rf § c i #T?g s o 

1 5-3 ox:0im<DmM&imvttffie>ftte5. &$rwm(Dffimmt 

25 *5i^T?H^JiTS©jW*U*. S&fcfck tfttl«&SSUfc&*3~3 0c 
«©il^>^3 cmVmi n • cm 2 J; D/hSV^, Ug<£LSi!g# 
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%M$Sj£ifiS 0 cmVmi n • cm 2 J;D^^ **©BW**«^C#<attt 
4 0-8 5fift%, £SK:tt5 0~8 0mm%T&Z>M$> / r-2 H 

m&tLTW<tZ>Z.£i>*V%5. *»w#6©ttwe*»-«kn«, BHET©1 

mz, ^mmo^z^mz.'D^xmmr^ 

^mmow, 2 jjmz& n^^mmoUBu e t e gj§« t bx«, 

15 JgiTea&SEGfcljgSt TfifeSftBHEm «fflt£Mfc*tU 5~ 

SttfcK ^bT, E©fiBHET&^rSEG«FJKfck B&IBfgl^&fcffl^ 
^){tlW0EGiimi^ £fcttEG«^0*lt^^Sffi&3 (*?£b 

20 tifeto^aBHET^EGI:, mti&mmtZftU 4 0~8 5M%> » 

£b<«50~8 Oli%»#tWEG»«!^W.*&fcRWt5i, 

&%mmmm&M^n^-?&ft(D®mTh%M&\ztes mBHET^tj^ 

te5~4 0S*%, 0-4 0mS%T?*5££j&W3;U>. ^fettS^ 

M^JftHlffiSbfcfeO^fiia^--^©^ &BHET<DfiJ^te4 0~8 5fi 
25 g%, S6fctt5 0~8 Ofi*%Tab§Cid^bK 

BSC*** 1 nfdtjl^r- £ Tltt^ b fc <Dtf*<D£ T# *. 



WO 03/101929 W W PCT/JP03/06878 

18 

£ e> Kg^-r 5 £ , mmmmmmo) e Gifi^i t lxub het u 

iIilTEG^ttl>o &§FSt©fiBHET«> BHET313£j&#^£>&£;i 
5 bV>#, iI3t> BHET©«lMHET> 1, 4-CHDM, If* 

(2-kPn^>x^) -TV7^l/-h (OT, BHEIil§mrW 
5), DEGX^fJk ^'JxfT- (S£S2~2 0) ^©-8£U:©igR£^ 
T*V*5.-t bTKftB H ET«to' U 7$M#£-b7uW&V> d <h b K 
Sfc, iftBHET©^ BHETOt&86^fiJ-g-«BHET©|lIJR$fR?±(D* 
10 d^7 0li^ £<~>lC«:8 0li^±T*5Jl^*Hri. *fc^a 
BHET©^ 5Rft^ t LTD E GI^f;KDttl(i8 1-8 
MAX, -£<blZtel~6mm%T&Z>Ztf)W£V^o iDEGX7fM8l 
*fc&jg*T1?&TS£, ^M»^gWt-r^p D pM(7)BHETS:#?,di;^ 
T£fcV>fcfc»£b<fcV>. MCT«^ibT^U^V"©^W»«l 5 S 
15 Oli%OTtfeS^t«bk itU^T-^l 5 

mm% &mxT\mmma?&tz>t.. mmn&mz. g mt-t z>&w<db h e t 

£#S££j«€rfcV>&«>j!?£b<&V>. unW^tBHET©^ 

mm& EGwm&fott&ctifim'biR&vtoifi. ®s> eg©isct*s 

20 ^tbTifflllDEG, 7K#©-ffi£U£^A,W3o &»«©fK EG©M 
*tt9 5MfcXRk £5fctt9 8 **%J^±T&3;i U> 0 MEG^ 

9 5 EG^©^R^^SH©WSJK3WB*S<3&*fc«)» 
£b<&V> 0 ^fclllOt, jfflllDEG©^rl:tt3fi*^OT, ££>£te2 
M%OTT& § H £j&*$8F£ U*.^3t8!D E G^ 3 fi*% &mXT?f&tZ t , 

25 SIEJ&fc £ ODE GXXf;^Tttt< f£Z>tctb&$. b < 
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(EG. ?K, I1DEGI) *tmi£im- j mffl&&ftZJMV*>Z. ~&B<D 

mmxmt. m-Mmmwiz&v. m-mmm^nm^^ (eg, iide 

GW) ^If!$tlriM$#5I@TSI.„ ZZT. tiMtimtfo BH 
ETiDMCl^M ttt&mh MM$&. EG, »EGf§^5o 
5 T, -t@0lCTl:M$n§EGiat mBHET(DfiJ^5-4 0fi 

m%<DM&> mmwffiftisU^MM mxus ot^ds^s) tioot:^ 

j@£fc^ia&, »&h<\t7 0~9 OTZOMMtzMmZtU £fc&BHET©fiJ 
4 0 ~ 8 5 Mm % ©®£\ IBHET imM b 6 fellRlSjWe £ 0 < 
^iftT?»51 2 0TOT, $£>tCte7 0~1 2 0*C, #}C 8 0 ~ 1 2 O'CTiP 

10 n-rsttjwffsbvi. 

^^^si,» (eg, mDEGi) *i^ttzm&WL&rt%m$m 

x^^> 0 ^rz,z.n^(DMmmm\tM^mm^m^t^M&mmxx^^ 0 

*^©^2^ftfc*^S-g:i©^XStt, illl 3 0-1 7 0"C, #3; 
L<&1 4 0~1 6 0°C, JE#3 0 0~1, OOOPa, $pf;b<»300~7 
20 OOP aTff^5.m^^®©mT*5.JBE*feiW^®#€©JE*T*5. 
«bU MSI 3 O'C^W^T-^g^^MS^ff^^i, (E 
G, »DEGf) ^l^iSt^5STl^©l:WWDBHE 

25 S5td©DEGtBHET ©S&fc<fc DDE GXX^WJ^f b 

<&i>„ $e.fd, o o?&mii<D&wx-mB0M%%m*ftf3i5t, m 

»JSU^ (EG, liDEGt) ©3R56t#K:»ll (M^iBHET) t>fR»l^ 
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20 

moMftymzfttSiS t, mm&m (eg, mdeg^) m&v^mm 

mm&. 3-1 0fi»%, ff£b<«3~6S;t*<hfc5«k'5fc:igF& (EG, 7.K, 

DEGi) §i^$t§o c^MSPtr^ mm^nm^mtmmLT^mr^) 
io i?ft»iSEtbTffiffl-r5fc«)K:3Rs«««ia (sums) fcsfttf-r* 

(SttSHSJltjWSbVi. gflgfttt, 2 0-8 0^ $5fc&3 0-5 0"C© 

nfcfrofc, 8HB^*fc»#LTV>5^j&^ (EG, SDEGf) £ 
agSSlt*. ng!B©3ll58xe», Ml 3 0-1 7 or, $?£L<tel4 0~ 
160t:, J£#50~2 5 0Pa, 0? *b<«5 0- 1 5 0 P aTff MM 

20 «»®©m^t^^o jBE^t>in^®#3a©E*T?*s. *>u Mi 3 or* 

m<D&ftx-fkgmmmm*ftf3iot, m&m (eg, ^hdeg#) & 

$? * U>*«fc£S 8;T^*rs©fcl3lfll#Jta&> D BHET©^"U rfT— fb^ii 

J££5 0Pa^©^#-ex^S©^Ma^ff^at, (E 
G, liDEGf) ©&$BfcH;fc»* (0iJ*ifBHET) 'b^^fSfcfeff 
£L<&V>. JE*2 5 0Pa^jl^^^#TX^g©^Ma§fT^5 
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t. i&m&f&fr (eg, iiDEGf) m&v^mmz?s.z>$.T:M%?z>(D\z 
n-i^gg-TO, mt>nz>%-mmmz^nz> e g tmrnv e Go-ertt^- 

#bWS<h, fr^MlfilC&^T, DEG0®J4feck^^n^H1-^)DE 

io tt>m*b\,\ 

M%xm^nzntcm-mMm*(DmmEG^mt&&mm$, mm 
mmtmrmmm(D^§m\zMv, ^£l<«2s*%ott&3 0 ^aj^ 

ViTtt^BX@T«lD E G©£/»m £>*U «D E GWtSSDE G 
15 XXT-^CD^fefflI^.5^<h^^§„ L^oTilBHET^ODEGXX 

^(DUm. ffl0BHET©|ElJK^^±^^t^T#§o 

teZt, *mWt&^Z> t DE GgiJ^S^cfc^U ^-gii^jt^#< &oTb 
25 £5o ^^««^^<^i9l-^fefefc3XbB<J(CBHET(DI 

m<mmzKtt% 0 



WO 03/101929 w ^ PCT/JP03/06878 

22 

^s^H^rr aig-rfc*. ^«es«tt, saH^sw^^T^^** 
»£u>. KaiBttaiai*©^^^ 2o~8o°c, $5fc«3o~5ot:©fi 

g£TtfSC£#T#S. »>T>it-©BHETlifiIttl 1 5-1 2 

B H E T ©¥^ 3 Sfrg^T©KBSfcftT«^ Vi, 

*58W©S62^fefc*Jt5^ : fl!lgS«lc: < kS3!iett,a«l 8 0-2 2 o*C, 
&&V<\tl 8 5~2 0 5*0, JBE*2 5P a^Ts $?£b<tel 5P aOTTfr 

is ia«ttiip^®©fflfgTfes. iEE^ ! feiP^®#7fi©JE^Tab^>o -bU US. 

$?£b<&K MS2 2 0 t C*^^^T^^MS^ff^5is ffi 

fifc «fc SfftJiflifccJ; 0 M©iMD EGtBHET ©£J&££ DDEGXXf^ 

20 S£fT&5<^ gWfcTSBHETjfrt&SSl/r^ iBHET^»>r>1}- 

£T^fg$«©T«&<, e»««es©aajt3W*u<tt9 : l-5 : 

5> $^(C$f*b<«8 : 2~6 : 4 fc*5BSi3:5 

d©JtsiSfck W^.a»-BMHft^©^rBHET^8 0~9 Ofi*X©£#«, 
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mtmmmmmmit^ vmti 3 £-rn««fcv*. z\<D&5\z-tz>£tx, 

m±Zl£Z>Z\thX$Z> 0 

fctf U xX^l^S-gr (Dim t bT&AT£ £ ^T««fi-&$rjii6 

$ ?> < mm? & t, mmmmmmmmt Lx^mt^rMzm^mmm 
w mmmmm) cft-rs^ z\(ommztt-rm\z, mmmm^^^y^y 
y-<Dftmt isxm? % t y mmmmzB het (Dmm<Dmmmm^-o tap 

(MISS) 

M'gmwom&^m) %^?mx$>z> 0 mi \z&^x, i\tm-m^m, 2 

6temmmmm#>7, 7i,mmm%w, su^m^mm. 9\m^> : f> 
25 +h-, iowaam 1 lttWpmttsbP, i2^^Mffibn, i3« 
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sd, m-m^mmi\zmmmm (eg^$d <h^&u m^mrMmmm^ 
m&m (eg, 7k, tiDEGf) \tnyv £ y^—2mmmm^m-m 

mmm4\zm^v, mmwr^mmm^tdm&j$fr (eg, hdegi) 

is 3K:MLfdt, m&hfcfflmvmizg&sm&frm-Zo zzx^m^ntcm 
i o }c»§#t^-r^^«^>^ 1 4\z^miyXh^\ mm\wm?>2 1 4 

©fSil^>^ 1 4\zmhTmmtLT@.%-TZ>ZttfT*ZZ>o Z\<D£o\Z 

20 -ts^t, ^moM^ M%mmit&?tz.M^mzm%^*)V3r~mnm 
m3<D-jjmz~D^Tmmzmm-t2>o 
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v tern. o (Diufe-eftu octtfrgZo mjjmz&vmzntc, sbhet^ 

3 ^fttefcfrSfeB HE T $ttt§ E GjS&fck 1 Id 

wm hitm&wxmzttt* z\t\zM, bhet ttmfrt-rzmmtr-z 
nntag (i5~3 or) ^n^bw^s^ii-r^^t^ckDg^ 

1 2 OWF, ££>&C«7 0-12 0^ 0-1 2 0T;) TflPfBrfS £ £ 

25 ^&^U,*^©m2^ico^T^^bfc^^a;Dll^^oT^^, 
WI3liii^-^©]ltt§|^^-^^gfc^At, M130~170 TC, JE# 
3 0 0-1, 0 0 0Pa©^fiiMH«t, EGtllDEGt 
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\zmXU Um 1 3 0 ~ 1 7 01C, l£#50~250Pa {g$£/&# 
EGtiWD EG 0. 4 5fi*%OT©3txi!$? 

fcilJ^*^T^^«^g^AL^ flftl 8 0-2 2 0°C\ ffi*2 

io &±IE^tJ;DMMT§^t^cfcD, 3«sJKi*.8.Hfcfc:*;* (2-tHo+v 

# U x^ 1/ >t- 1/ 7 * h £MjIT3 £ t §» 
15 HWJ 

20 t^5mg££a07*;i/Afcjg#bT&Jl, OOOppmOiMSU 
^M^®<Z)^]i^#:7nTh7 , ^7^- (HPLC) LC-6M\ZX, 4. 
6mm ID X2 5 Omm L ©yUA- 6 0 ©*^AK:«koTMS4 Ot^ 
Oml/^ ftAi5/il, ilffltbT^DD^^>/yW>^K 

25 2.«Hft«^©H3t 

X-l 0 2A3S£fflV>X\ ±E£I^D&#T»l5£, 
3. 
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5 mg wci^t/Ti omm%*? y-)Vi&w.tv, UVm i 

n i - 1 2 4 0 IfflO BiWm.WmWd ££9, •feJUfil 0 mm, 7^>7te^ 
/-^^fflV^if D^MlEb, 3 8 0 nmO««bfco 

5. -a7jc^ 

6. pH 

io 8 or^STS^ms^^ o«*%-eab^x^i/>^U n-)imi% " J 

I S Z 8 8 0 2" fc^oTiliJ^bfco 

7. tffffi^O^^fe^S 

($) g^fl^g SALD-200V E R ^T, H#T?&£ EGT10 

is mmm i 

7^1/— hekDft£#h;i') Zffimm t fcTOlK X 8 mmfi ®m 7V-2 
20 5 7 kg, &££AltfX (2-kFD^>Xf;i/) fl/7^l/-h (BHET) 

^ViT»«S^t/^X^l/>^U3-;i/ (EG) 4 18kg, &££$M 
25 &fmt VX?mit± h U 7 A 0 . 2 3kg fc^n^nin^T, Bts 0 . 1 5 M 
Pa, M^2 2 0 t CCD^#7?$e>iCj^a'8-^JS^iiJ6, fl?S£"MJ&iM 5 0 0 k 

g *%t£o 
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5 ft^fcfcV>TKJEJS»tt©iI&£ 8 0 ■CSTTFtf, 1MB 1 wm^±©i^ 
OHO St 1^7*- 7°0 0 8j 10 5kg) S^BKUfcJIttfifltKlSWaSftO. 

5 7 h r- i Tm&mmm*mn\sTm&%m&fitsi?rzo 

-en h i r - i 2 o bj 2 5 u y h)i)*3misfc.mtt>mz.um8 0°C, 
(7~^>£m#as) 

15 Xtfc«7-^>SaW»l& r7>A-^ MRA9 6SBJ 3 0 U y h^t*? 1 
^■>SiWW& T7>A-^-f MR-120BJ 3 0Uy h;P©fi^*) 

20 8, 7^>^MS^T4. 9T#ofco &EJfcaSBfc©*&£2i««;fr 
^>SilSQ.apfT5 3 7/iS/cra, 7-#>£tfc&3iffeT0. 4/zS/cm 
T^ofeo 7~*>£^3lg©£J£^©@^# '(»») »*fcfcl9. 

- (2-kFu^Ih^» XfrMrVyZV—Y (DEGxXfJW 
25 *£U. Oll%T35ofc, 

H&EJK^^>®a^^tFf<f^^T8 0 < C^e»2 5 < C^0. 2t:/#©3§ 
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^(DWis 2 5X;\zmWL?3itft>^ iIM^5 cmVmi n • cm 2 <7)«<Srffl 
5 S^r-^ 14 5kg (Il$2 9fi*%), ££Oq»#«3. 5fi-M%<D«L 

355kg mmmummx) zmtco i^^^oDEGx^votti 
io i tnc^mrirt^rco 

15 mmmitm^ij^n^-^^fto 

^(D^, 6 im*%<D!|tBHET£^T3^-^ 1 5 0kg (3fW3 0 
S«%), &£tf@fl^lg2. 5li%©I?13 5 0 kg (^$7 0M«%) 

25 tmm i 

(H#Tl*g) 
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10 



15 



30 

mum 1 tmc^mm^-^ *%tz 0 
mm%) &&ismj&ftm&i . 7ii%©«3 4 5 kg (»7iii%) 

ifc«J2 

gift, iSML 2^«fc^ttaRWlK:ov^ ■&#rIg©@?B#JR$M3«fctf 





<m ; 








m 

wt% 


wt% 


mm 

°c 


mm 

wt% 


$m 

wt% 


DEG/&# 
wt% 




mm 
$m 

wt% 




4.0 


25 


29 


60 


1.8 


71 


3.5 


19.9 


mmM2 


4.0 


15 


30 


61 


2.3 


70 


2.5 


20.1 




4.0 


05 


31 


62 


3.0 


69 


1.7 


20.0 



20 



1 «h|w|D^Tff^ofco #&nfe^^->Ma^$Bi 1 fc^r&f 
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wtm\* 1 3 8 k g/h r (DmmT-mBowrmm^MBmm^mu 
mmi 5 or, je*5 o op a^WM^nfc. immmi 

5 «3. 6P#fflT&0, {S»^^S?^bfcm-»»tt04daiW:l 0 9kg/ 
h r %-Mm0XD$iJ$.m\% 29kg/hrt^fc, 

b-m^^ (DEGtmmuEGt ©strata, * u v-^r**as 2 £ 

10 mz.m-mmtt% 29k g/h r ©^*&ftT-^ia>ssT»i^;^get^ 
MSR#p*m 3 . 7 p#r*iT& 0 , <s»jS^*jw istcm=fflm<D*kj&m\t 2 k 

g/hrT, »»Mitt2 7kg/hrT^ofc. 

15 »d e g t(o^m^m. -* u =fT-#w»*s 2 k^-To 

(#Ti^Xf§) 

fS-S3!«£ 2 7 k g/h r O^iTiTIljt^flfiitft^t^ ^ 
^t^S^i:OaSJ;b^7 : 3 tU^>^o\Z^^^^f^t>\Z, 
9 5V, E*13Pa©^W«ff^fc. TOl9kg/hrtg 
20 ffiU ^^bfc^«3. 7B#^T^ofco fcfc, ^?^^43^T^zi 

(mmm©is©) 

25 H»J 1 £ |W| U^SfeTff feo fco 
(H#TX@) 
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ffl3SB**& 5 0k g/h r ©ttl&*T-eao«ET»JW^ij^S«fc^*&b, 
^1 5 Or > S7350 0P aO^«»^^fc. jH^s^n 
tt 2 . 9 mmx*& V , flmSj£#£&*P bfc&H&ffiJfc©£&*» I 8 k g / h 
5 rT, »-l(M¥tt(0^1:tt3 2kg/h rT^fe. 

ifMfJ$?i£4»© E G t jlttlD EGt (D^W-S" WS, :* U r^-^WS£^ 2 

*(-ga©&s&xg) 

&fc^H8MPB££ 3 2 k g/h r <Ottl»T=:aB©WT»itaj|»S11^ 
10 *&U Sft 1 5 0°C, J£tl 8 0 P a^#H#«W^$tfc. £@& 

g/h rt, »-BWP«t04^daitt3 Okg/hrT'^fe. 

11D E G t ©-&§t^r*> * V ^-^ti^ 2 K^T. 
is (^msiS) 

»=«WIHK$ 3 0 k g/h r <Dm^rWTFm&&tt&&nfc^U % 

9 5 EE7Jl3Pa ©a^TOB^Sf? fto tc 0 2 1kg/hrTf 

20 ^tkTo 

it$S#!l3 
QKRTS) 

25 -M©^gX@£OT©«fc 5 fcff V\ =M i ©^X@tefr&fc>&^ fc« 
Tfcfc>^ffi5BliC*if£2 5kg/hrOf|&iTMi(:ftl&bJil 5 013, 
5 0 0 PaO^«^^S$ft 3H58ftiai^Wtt2 OtfWT* 
0, ^M^S«^Ufc«ittO^Itt2 0 k g/h r mmmo^m 
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te5kg/hrT&o£o 

E G £ <D£im#iu Or U 2 fcwT. 

5 ±13^^^ 0#6nfcflHl!l«£ 5 k g/h r ©^S&fiTSSTIi^^ 

?SSl9 0 o C, ffi#13Pa©&#T^&S£frfcofc. ®# 
«3. 5kg/hr«U Ifi:IUW1tt20. lftMTfcofc. 

WODEGIXf;i^fl»l. 9fi*%<h&^fc, 
J*&0!14 

15 H»J 1 £l?0 l^&Tfr&o tz 0 

i-mti-iM^^iiD e g^t*, m-mmm*<DE g t hd 

20 EG<h®^st^«> ^U3f-7"^*§:g2^fc 

±IB»tif9#e>nfc^-M^ ; S:2 9 k g/h r <D&m*«T^Ji:£# 

ftZ^zrcMz, Mmi 9 7V, mh 1 3 P aW^T^^^fT/^ofco ^ 
25 #«2 0. 3kg/hrTiifcBU ^^b7c:B#^^3. 6BfP H 1T&ofco # 
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it»3, 4<DM£' 



DEG : vX^l/V^U^-Jl' 
EG : X.?V>Wn-)V 



10 



SE3 



^W^^OftMBHETOp p 0 « 
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»#J4 




ttMM4 


ff$£BHET©l&f; 


(kg) 


70 


61 


70 


61 ! 


ft«S(380nm) 
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BHET-'-tiT. (2 -h FO^X^W fW^-h 
DEGXXx;P-"2-hFa3 1 ->X3 1 ;i'[2- (2-tFo^>xh^» X^;WxK7 



20 



it»J5~l 2 
(tB^M^fcDPM) 
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m*<DEG tmrno EGt ©^n-^rfta* 5 mm% tfc* £ 5 \z b&« 



*4 





5 


6 
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8 


9 


10 


11 
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DEGtm mr.wmm^(DEGtmm i DEGt(D^m^m, tv^s 

10 ^"*^5^To 

^mm^m\z^ B 

n<D»^(C feMM B H E T (D&^tz.\mmzM iE>fr(D&Wft1& £ o W£ £ <h 
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tmmi 3~2 o 





13 


14 


15 


16 


17 


18 


19 


20 


M*CC) 


120 


120 
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180 


180 
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ff* (Pa) 


40 


80 
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40 


80 
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40 
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4. 1 
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118 k gtCcfcoT2 8 ovvtamrr^mmM&L, ^nm^ 
mmG®\zmn&tm£VT7mfci- 1 u ^ a 0 . 9 6kg £$s£?«*t 

©&BHET?M^2 0M*%^^)J:e>{CEG^l, 8 0 0 kgjB^T. 2 2 
0t©»TT$e»^S^^ii^ EG£&&£TS#M'&»Jlfc2', 12 0k 

Tifc£bfc^ 2 5*C*T??M3IbTBHET©a*f*5«FlHffViBHETjga* 
#WtEG^^i1-^>XyU- : S:7^;i'^-7VXt^^Tia»Ifb> 4 5 
ll%0EG^MBHET|g|0^^7 7 Okg«, 

19. 5fi*%"e, £jg»&fcD4. Oli%©DEGXXrJ^t^ life 
SgteO. 4 MS/cmT$oL 

ffl^M^^ 5 0 k g/h r <7>#t^MT-^@©^T^m^^Sf-^b, 

a*i 5 ot:, sit) 500 pao^Mi»§i^$tfc. ^mantra 

fcl 5. 4R#F*TCfcD> »M^§^llf«tt©4MS2 1kg/ 
h rt, m-MffiWL<D&.!&m\$2 9 k g/hrT^t 
HHBWHR*OEGtilBiDEGt©^W^r*, 0 

(z^B ©31158X16) 

&fc&HK#i£&2 9 k g/h r<Dffl^l!^B<DffiTWm$te%gm\Z& 
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V-9 5 7kg, KBHET 2 5kg*800Uy h;i/©M^#^^- 

aura 

U^AO. 2 3 k g ^n^ntP^T, J±£0. 1 3MP a, MM 2 2 0°C©^ 

5 0 0 kg 

(I9*gjltt0l$£) 

BftRjs»$K* i 8 o c cm?£bT^sis«4 , ^sn^^$ti^^^fca 
s/ ^ * 6 o * ? s/aOD^-f >x h 1^-1 — T&fcsu 

8 0 0 U y h;K3D?HWf^Slbfc. 
(Ml) 

z-rmsL, ^rmm CEMim m m wr^o o 8 j 105 

kg) *3Wbfcttfi*ldftg8 0t;, ^iiSO. 5 7h r^THl^i 

rr>A-5K h 1 r- 1 2 0 bj 2 5 u v hM **»bfc»*«->i(Hca 

S8 Ot^ g|Hfig&4. 8 h r- 1 T*^>^ma*fr^fc, 
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t>MI ryyj^y^ hIR— 120BJ 3 0 U v h)l(DM&m 

vfcti&y ~t>mzu&8 or, ^mmm2hr- i -v7--t>^m^m\znL, 

«IiT5 3 7MS/cm, 7-^>^MaflT0. 4tfS/cm^o 
(HtfrZC*!) 

MfBJ^-r^->Ma^Sr^lfftf^UT, 8 0'C^e>2 SV&X0. 2V/ft(D 

mmv^nu 2 b°cx5mrmmhxmvrzo mznrcmm^mi^mt 

6 0 MmT&oTCo 

2 5<CT, «Ut^5 cmVmi n • cra 2 ©»$«l^7^^ 
-7VXT@^m^fToT, 6 0a*%oaBHET$^-r^)^-^ 14 5 

k g mwm 2 9 mm%) mtr-z *<d%x/v) rm^o>^mm\t o . 

m^^& 5 0 k g/h r ©^ST-^@0^tTiEJ^^^gfc«b, 
Ml 5 0t\ JE#5 0 0 Pa0iffT«»$I^$tfc, MftWmm 
«1 5. 4l£ire&?K m«^^Mbfe^-iill^^*«2 1kg/ 
h rT, I-WlOMtt2 9 k g/h rt^^fc, $&-MffiWi*(DEGt 
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kg/hrT\ i=iM?S©4j^itt2 7 kg/h rTftofc, ^-U^^© 
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m $ o m m 

1. fit* I/- h£^Tf &x^l/>^U 3 
(2) flrfflb&tX (2-tFo^>l^W : rUy?U-h*£&fr£TZ>-tii 

m^i o°c0m.moum^mvm^mw^mL. tx (2-tFo 

2. fit* (2-tFD^yX^W 7-V7#V-Y&&&t §Xfl/>^'j3 

10-30 S*%T&£k 1 fc©R©:*i£. 

3. fit* xl/7^l/-h^^-t^X5 1 ^>^ , Jxi 

BJttK t bT£»JRM5 0 1 ~ 8 M% 0 2-th* P^>X^;i> [ 2 - 
(2-tFn+yxF^v) x.^M'rVy^V-h^^WXh^ Ifc&El 

4. fit* (2-kFD^>x^) xW7^1/-h^^T-r^x^l/>^Un 

5. fit* (2-t hn*->X^;W 7'V79V-V*$fctZX3-\'>!fyu 

-)\<mm.o%n&mmfi, o . 2-0. 6ms/c m®»^^, 1 k 
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1 iCfEi^&c 

9 . ffi&Mv^n^'m^ o ~ 2 o o umi:$>z>, m&m i \ztmom& 0 

10. (2-hHD^yX5 : JW V- h££j&#£T£#rMl£\ 
iI^S^3~3 0 cmVmi n • cm 2 ©»$i^fc7^^-7°I/X« 

(i) (a) mmm^-mmmmmxu m&i 3 o~i 7 on, mii3 o o 
~i, ooopao^T, im&mzmm^ x^u>^f^u-)itmm 

(b) IMII^^ri^itciAt, mmi 3 0-1 7 o<c, JE^j5 o 
-2 5 0Pa©«« X^l/>^U n-jVtHI^X 
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£E*2 5PaKT©*ffT^ieU h*7> (2-hFD^yX?JI/) xW^W- 



12. Stf* (2-bFn+yXfJW fU7^l/-hSttnxf 1/>^U 

13. atf* (2-tHn+yx^) f-uy^u-h^mt^^uy^fv 

3—)v&mt* nmn t vx±®n^ r> 1 ~ 8 ma% © 2 - 1 kd^^x^p [ 2 

- (2-tFD^>X^y) IfJWTk7^1/-hm«$S, fjfcfcJg 
1 1 fc!B«©7jifc. 



14. at: 7, ^-kFD^X^) I/- h£^rT5X3^>^U 
3-;W^©*&fc»&#. 0. 2~0. 6MS/cmm> «f*«llfclH 

15. at?* (2-bHD^X^;W xl/7^l/-h£#W-f3X3^>^U 
1 {Cf3«©7jfeo 
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1 7. ^-iii^'t'w^un^-^ft^i 5S*%ott&£, m&mi in 

I3fc©^& 0 

1 8. ^H^«lST0«^t«lf^i:©mfiJ±3&S9 : 1-5 : 5W, If 

i9. -^s©^Bx@T^^-&fdm«^^, frm%xn<D3>7 : >'*i- 

(l)tt»«*ISBi»»««±©SJf^& l 5-3 0 , C©tt»©iB£in?J'MflU 

mm*i 5-3 o t c©^H©^u#itb»e>@^iSb, t?x (2 — t hd 

(3) (a) m^-?<Dmmm*m-mmmw\zmAL, m&i 3 o-i 7 or, 

£#3 0 0-1, O00P a©&#T, ffiaijflU^*3R3B$^ x^l/>^»J □ 
<h jM^x^ 1/>^U3 t ©£H~£#1;# 3-10 S*% ©*MW*tt 
£#£H£@©^£Dli£, 

(b) mm-wmm^~mmmm\zmxu m&i 3 0-1 7 or, je#5 0 

-2 5 0Pa©&#T% {»«#£i£g£ii> x^>£f'J3-;V£j»i3>X 
^!/>^U3-;i^©£f^W*^0. 4 5fi*%OT©afc3R^*#ax3l! 
B©£38lS£*>e>fc*fc8Ig, 

(4) ^-it(^^^^T?i^5HF^g»^Ab,MS 1 8 0-2 2 0^ 
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EE*2 5PaKT©*fl 1 T?3ll«U tfX fP7^l/- 
h Sil^tU 2-hF D^X^M 2 - ( 2 - 1 F P*->x h*$/) x^;W 

fr£>&$I@Ti|t§2TS> H7 (2-bFP^>X^;i/) 7-uy?u-b<Dffim 

2 1. ffitfX (2-tHa+yif;0 1/- b^TT^x^U^^U 



2 2. mt:X (2-kFD^>XfJ|/) xl/7^l/-h^^-r^>X5 1 lx>^>J 
□ S'MSt t LT£?#5t^ 0 1 ~ 8 Jtft% CD 2 - 1 K D+v'X^ [ 2 

2 0 fcffiffc©:£ft. 

2 3. mt:X (2-kHD^>X^) xl/7^l/-h£^tt&X^l/>^U 

2 4. mtfX (2-hHD^yI?Jl/) I/- h ^#^T?>X^1/>^U 

3-;M*»CD«»fiillfl»«, 0. 2-0. 6/iS/cmOi§fm ff;&J£f2 
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